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First Day

1. Prove that
1
25

2001

∑
k=0

[

2k

25

]

is a natural number.

2. Determine all triples of positive real numbers(x,y,z) such that

x + y + z = 6,

1
x

+
1
y

+
1
z

= 2−
4

xyz
.

3. A triangleABC is inscribed in a circle with centerU and radiusr. A tangent
c′ to a larger circleK(U,2r) is drawn so thatC lies between the linesc = AB
andC′. Linesa′ andb′ are analogously defined. The triangle formed bya′,b′,c′

is denotedA′B′C′. Prove that the three lines, joining the midpoints of pairs of
parallel sides of the two triangles, have a common point.

Second Day

4. Find all functionsf : R → R such that for all realx,y

f ( f (x)2 + f (y)) = x f (x)+ y.

5. Determine all integersm for which all solutions of the equation 3x3
−3x2+m = 0

are rational.

6. Let be given a semicircle with the diameterAB, and pointsC,D on it such that
AC = CD. The tangent atC intersects the lineBD at E. The lineAE intersects
the arc of the semicircle atF . Prove thatCF < FD.
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